Activated protein C stimulates proliferation, migration and wound closure, inhibits apoptosis and upregulates MMP-2 activity in cultured human keratinocytes.
Activated protein C (APC) is a physiological serine protease that regulates blood clotting and inflammation. Keratinocytes are a major cell type of human skin and play a fundamental role in normal skin metabolism and cutaneous wound healing. In this study, we investigated the regulatory role of APC on the function of human primary cultured keratinocytes. In an in vitro wounding assay, APC accelerated wound closure which was due jointly to increased cell proliferation and migration. APC attenuated calcium-induced cell death via prevention of cell apoptosis, as indicated by a decrease in both active caspase-3 and morphologically apoptotic cells. APC dramatically enhanced the expression and activation of MMP-2 by keratinocytes, whilst having no effect on MMP-9. GM6001, a broad spectrum MMP inhibitor, abolished cell migration in a dose-dependent manner and delayed in vitro wound healing. APC also significantly increased the production of IL-6 and IL-8 and suppressed calcium- and LPS-stimulated NF-kappaB activity. These results demonstrate a central role for APC in promoting cell proliferation and migration, preventing apoptosis and increasing MMP-2 activity in cultured keratinocytes. This regulatory activity implicates APC as having potential to promote re-epithelialisation during wound healing.